Parathyroid hormone-related protein production by primary cultures of mammary epithelial cells.
Parathyroid hormone-related protein (PTHrP) plays a major role in the pathogenesis of malignant hypercalcemia, but has also been found in fetal and adult non-neoplastic tissues. Among them, lactating mammary gland was shown to produce PTHrP, and high levels of PTHrP were measured in milk. However, the regulation of PTHrP production by breast cells is still unknown. Primary cultures of mammary cells isolated from rat lactating glands were grown on collagen gels in an insulin/epidermal growth factor (EGF)-supplemented medium. Under these conditions, mammary cells displayed an epithelial phenotype and their number increased more than twofold after 1 week in culture. At that time, the cells were capable of producing immunoreactive PTHrP (range: 25 to 150 pg/10(5) cells x 24 h) and PTH-like bioactivity, as indicated by a 60% increase in cyclic adenosine monophosphate (cAMP) production induced by mammary epithelial cell conditioned medium in the PTH-responsive osteoblast-like UMR-106 cell line. When cell proliferation was hindered by lowering plating density, by removing medium supplements, or by adding transforming growth factor (TGF)-beta, a well-known autocrine inhibitor of mammary epithelial cell growth. PTHrP production was increased. In contrast, the omission of EGF or addition of specified anti-EGF antibodies decreased PTHrP production. In conclusion, primary cultures of mammary epithelial cells isolated from lactating rat were shown for the first time to produce PTHrP in vitro. This production was higher in the presence of EGF and could be modulated by cell growth rate.